Evidence for Paralichthys olivaceus IFITM1 antiviral effect by impeding viral entry into target cells.
Interferon-inducible transmembrane (IFITM) protein family is novel viral restriction factors with representative transmembrane structure. These proteins also exist in fish, however, their roles in the innate immune response remain unknown. Here, we report a characterization of teleost IFITM1 from flounder Paralichthys olivaceus (PoIFITM1), which exhibits conserved structure characteristic of the IFITM family but comprises a relatively longer N-terminal region. The expression and promoter activity of PoIFITM1 are markedly induced by aquatic animal viruses: Rana grylio virus (RGV) and Scophthalmus maximus rhabdovirus (SMRV). Overexpression and siRNA-mediated knockdown demonstrate that PoIFITM1 exhibits strong antiviral effects against both DNA virus (RGV) and RNA virus (SMRV), expanding the spectrum of viruses inhibited by IFITM proteins. Further analysis shows that PoIFITM1 suppresses viral entry into host cells, confirming that the IFITM-mediated restriction is conserved from lower vertebrates to mammals. Deletion mutagenesis reveals that PoIFITM1 exerts antiviral activity by targeting to Golgi complex and the N-terminal region is required for its subcellular localization, which is not observed in other known IFITM family members. Our current data provide the first evidence that IFITM1 functions as a key effector of the innate immune to restrict virus replication in lower vertebrates, through the action of impeding viral entry.